High-throughput production of Pyrococcus furiosus proteins: considerations for metalloproteins.
Free-living prokaryotic organisms contain all of the proteins required for the basic biochemical processes of life. As part of the Southeastern Collaboratory for Structural Genomics (SECSG), Pyrococcus furiosus is being used as a model system for developing a high-throughput protein expression and purification protocol. Its 1.9 million basepair genome encodes approximately 2200 putative proteins, less than 25% of which show similarity to any structurally characterized protein in the Protein Data Bank. The overall goal of the structural genomics initiative is to determine, in total, all existing protein folds. The immediate objective of this work is to obtain recombinant forms of all P. furiosus proteins in their functional states for structural determination. Proteins successfully produced by overexpression in another organism such as the bacterium Escherichia coli typically contain a single subunit, are soluble and do not contain (complex) cofactors. Analyses of the P. furiosus genome suggest that perhaps only a quarter of the genes encode proteins that would fall into this category. The hypothesis is that lack of the appropriate cofactor or of the partner protein(s) necessary to form a complex are major reasons why many recombinant proteins are insoluble. This work describes development of the production pipeline with attention to prediction and incorporation of cofactors.